Introduction
Human immune deficiency virus (HIV) infection in women of reproductive age fuels the peri-natal HIV epidemic. Without preventive measures the risk of a baby acquiring HIV infection in developing countries is 25 -45 % [1] [2] [3] . The Prevention of Mother to Child Transmission (PMTCT) programme is one of the strategies implemented in the control of the HIV epidemic. Most primary health care facilities in Zimbabwe offer a "minimum package of PMTCT services which consists of providing ARV for prophylaxis, community mobilisation and IEC activities, supportive and follow up counselling and infant feeding counselling. Referral health facilities and a few selected primary health facilities offer a comprehensive package which in addition to the minimum package, provides appropriate training, support and supplies, pre and post test counselling, on site rapid HIV testing and quality assurance, infant diagnosis, monitoring and evaluation and support for different infant feeding options [4] .
Disclosure of HIV positive status is a complex, difficult and very personal matter that entails communication about a potentially life threatening, stigmatized and transmissible illness to someone [5] . HIV status disclosure serves as an important prevention strategy in PMTCT, it enables PMTCT attendees to benefit by being able to use ART prophylaxis, practice safe infant feeding and family planning practices [3, 4] . Disclosure is also important for psychosocial support, treatment adherence [6] [7] [8] , stigma reduction and risk reduction behaviour [9] In developed countries HIV status disclosure rate among antenatal care (ANC) women ranges from 42-100% compared to 16.7-32% for developing countries [10] . The Policy in Zimbabwe advocates that all patients and clients, negative and positive, should be empowered to disclose their results to their sexual partners through counselling.
Studies show that disclosure of HIV status is influenced by a number of factors. It depends on whether partnership is regular, close, main compared to casual and unfamiliar relationship [11] , person being disclosed to has a known positive status [12] [13] [14] [15] [16] , number of lifetime sex partners [17] , social factors (support [18] , fears of abandonment, discrimination, violence and accusations of infidelity) [19] [20] [21] [22] [23] , individual self efficacy [24] , education [16, 25] , gender [26] , marital status [27] , illness severity and length of time since diagnosis [11, 28] .
The HIV prevalence among pregnant women is 13.1% for the 15-24 year olds and 17.7% for the 25-49 year olds in Zimbabwe [29] . The PMTCT package offered in Zimbabwe is consistent with WHO guidelines for 2006. The PMTCT programme was first implemented in Zimbabwe under the national HIV and AIDS Policy of 1999, with services being integrated into the antenatal care services thereafter [29, 30] . By 2006, 98% of health facilities, a total of 1422 facilities in the country were offering PMTCT services. Five hundred and forty seven facilities offered "comprehensive PMTCT services", which include HIV testing and counselling and ARV prophylaxis onsite, the rest of the facilities only offered supportive counselling and antiretroviral (ARV) prophylaxis without on-site HIV testing [31] . The programme has challenges among them technical challenges, limited human resources capacity, low male participation in HIV testing and counselling and poor disclosure of HIV status [32] .
The 2007 United Nations General Assembly Zimbabwe's country report on HIV and AIDS stated poor disclosure of HIV status by women to significant others (husband/partner, in-laws, siblings or friends) as one of the major challenges in the PMTCT programme [32] . Makonde District has urban, peri-urban (mining) and rural populations (communal, resettlement and commercial farming). The district caters for a population representative of most districts within the country. The PMTCT programme in Makonde District attended to 1368 pregnant women and 1230 of them were counselled, tested for HIV and reported 175 HIV positive mothers to have been referred to the local psychosocial support groups in 2008. Twenty three (13.1%) of the 175 referred pregnant women opted to enrol for psychosocial support and counselling at the local support group. The support groups offer post test counselling, health education, and support mechanisms for disclosure of HIV. In April 2009 at Chinhoyi Provincial Hospital, preliminary investigations conducted on nondisclosure of HIV status among 21 women who had undergone testing for HIV in the PMTCT programme showed that only six of them had disclosed their HIV status to significant persons among them spouses. With this background we identified the factors leading to nondisclosure of HIV status among PMTCT attendees in Makonde district.
Methods

Design
A cross sectional analytic study was conducted
Setting
Six health facilities offering comprehensive PMTCT in Makonde District of Mashonaland West, Zimbabwe.
Study participants
Antenatal and postnatal women attending ANC or postnatal care (PNC) follow up visits during the study period and were tested for HIV in the PMTCT programme were enrolled.
Sampling and sample size
We used Epi-Info statistical software to determine sample size. Using poor relationship with spouse as our exposure of interest and assuming an expected frequency of nondisclosure of HIV status in the unexposed group (those with a good relationship with spouse) of 20% and 34.5% in the exposed group (those with poor relationship with spouse), based on the Kenyan study [33] , we calculated a sample size of 320 participants (at 95% confidence interval and 80 % power). Assuming an 80% response rate, the minimum sample size needed was of 400 participants. All mothers attending ANC and PNC clinics during the period May to June who had consented to an HIV test in the Makonde PMTCT programme were eligible to participate. We recruited all mothers during that period and recruitment was done from Monday to Friday at all facilities by trained research assistants
Data collection tools and methods
Two focus group discussions were conducted using a focus group discussion guide, one with 11 pregnant women and another with 10 postnatal care mothers, to identify locally applicable behavioural, normative, and control beliefs most commonly held on PMTCT. We used the beliefs identified to develop constructs (group of questions or scaled items) using the Theory of Planned Behaviour (TBP) as a basis to explain the behaviour of disclosure. The TBP is a model applied to understand behaviour. It suggests that proximal determinants of behaviour are one's intention to engage in that behaviour and one's perceptions of control over the behaviour. Intention is determined by three sets of factors (attitudes, subjective norms and perceived behavioural control). According to TBP, individuals are likely to follow a particular health action if they believe that the behaviour will lead to outcomes which they value, if they believe the people whose views they value think they should carry out the behaviour and if they have the necessary resources and opportunities to perform the behaviour [34] . The constructs were incorporated into the interviewer administered questionnaire. The questionnaire elicited demographic factors, previous HIV screening, knowledge on importance of disclosure, relationship and social factors and assessed these variables for their association with the outcome.
Reliability of constructs subscales
The Theory of Planned Behaviour Model constructs were tested for reliability before they were used. All constructs with subscales except for behavioural beliefs had Cronbach's alphas above the acceptable level of 0.7.
Pre-testing
The questionnaire was pre tested at Banket District Hospital.
Data analysis
Quantitative data was processed and analyzed using Epi info version 3.01 statistical package. Information on variables such as demographic factors and knowledge was summarized and reported as frequencies and proportions. Bivariate analysis was conducted to calculate odds ratios and 95% confidence intervals. Multivariate analysis using stepwise logistic regression was done for the factors found with a p-value less than 0.25 in the bivariate analysis to determine the independent predictors of non disclosure. Correlation analysis was conducted using STATA statistical software package to assess correlations between the scales in each of the constructs and between constructs. STATA was also used to determine the Cronbach alphas for the scales. The analysis of qualitative data was done manually. Data generated from open ended questions was categorized and reported as proportions and frequencies for the categories of responses given.
Ethics and permissions
We obtained ethical clearance from the Parirenyatwa Hospital Institutional Ethical Review Board. Permission to carry out the study was obtained from the Provincial Medical Director, Health Studies Office. Informed written consent was obtained from participants and confidentiality assured and maintained. No names were captured on the questionnaires. The investigators counselled the participants individually after the interview session where it was possible and referred other respondents for further individual counselling by program counsellors.
Results
Analytic study findings
Three hundred and thirty four respondents were enrolled into the analytic study. Table 1 summarizes the demographic characteristics of the participants. Thirty four percent (114) of the participants in the study had not disclosed their HIV status.
Slightly above half of women 55.7% (34) with spouses who had less than seven years of education did not disclose their HIV status compared to 29.3% (80) women with spouses with more than seven years of education. There was no significant difference in the proportions of married women (32.7%, 96) and cohabiting women (35.7%, 5) who did not disclose their HIV status. Women who disclosed their HIV status and those who did not had similar median years in marriage and they had a median parity of one child (Q1= 0, Q3=2). Women reporting HIV status disclosure disclosed their status to either partners/spouses, siblings, friends, parents or in-laws.
HIV testing experience
Other than being tested for HIV in the PMTCT programme, 49% (164) of all the respondents had undergone HIV testing before. Forty seven percent (53) of respondents who had not disclosed and 51% (111) of those who had disclosed their status had undergone HIV testing before.
More than 55% of those tested for HIV before did so in the voluntary counselling and testing facilities. Thirty six percent (41) of the women who had not disclosed had known their HIV status for duration of less than 3 months compared to 15% (33) of those who disclosed their HIV status.
Level of knowledge on the importance of HIV status disclosure
There was no difference in the level of knowledge on the importance of disclosure of HIV status in PMTCT interventions between respondents who did not disclose (82.5%, 94) and those who disclosed (89.1% , 196), p-value of 0.08 for all concepts assessed. Seventy six percent (87) of the respondents who did not disclose and eighty four percent (184) of those who disclosed reported that nondisclosure of one's HIV status hinders access to PMTCT care.
Nondisclosure of HIV status among PMTCT attendees
Seventeen percent (58) of all respondents were HIV positive and 83% (276) were negative. Forty five percent (26) of HIV positive respondents did not disclose their HIV status compared to 32.2% (88) HIV negative respondents. Forty four percent (11) positive women reported they did not disclose because their partners were uncooperative, thirty percent (27) of negative women reported they did not disclose their results because they felt the results were their secret. Other reasons reported for non disclosure were that the women felt it was not necessary to disclose and they were still deciding on when to do so. Most women, 79.5% (175) reported having disclosed their status within a few days after being tested, 1.8% (2) disclosed when they were deciding on delivery method, 19.8% (40) were tested for HIV with their partner or spouse in the PMTCT programme.
Risk factors for nondisclosure of HIV status among PMTCT attendees
Respondents who resided in rural settings were two times more likely not to disclose their HIV status to any significant relation compared to those residing in urban settings. No item assessing perceived behavioural control was associated with nondisclosure of HIV status. Respondents with behavioural beliefs that disclosure may cause divorce or physical abuse were two times more likely not to disclose their HIV status. Table 2a and  Table 2b summarize the risk factors for nondisclosure of HIV status among women in the Makonde PMTCT programme.
We controlled for HIV status as a confounder in the relationship between having been referred for psychosocial support and nondisclosure of HIV status through stratified analysis (adjusted OR= 0.08, 95% CI 0.03-0.26). HIV positive women who had been referred for psychosocial support were 92% more likely to disclose their HIV status than those not referred for psychosocial support. We observed interaction between HIV status and the normative belief that valuable people approve of the woman's HIV status disclosure and therefore reported stratum specific OR (Table 2b) (chi square =10.99, p= 0.009).
Independent determinants of nondisclosure of HIV status among PMTCT attendees, Makonde District, 2009
Based on literature which states that disclosure is more likely if a person has an HIV negative result as compared to a positive result, and the interaction due to HIV status identified in stratified analysis, we assessed for independent determinants of nondisclosure for HIV positive and negative women separately using the step up procedure for logistic regression model building. Table 3a and Table 3b summarize the independent determinants.
Intention to disclose HIV status
Subjective norms in the TPB were the only construct significantly correlated with intention (r=0.24, p≤0.05). Twenty six percent (23) of HIV negative women who had not disclosed had no intentions of disclosing their HIV status in the following one year, compared to 38% (10) HIV positive women. Of the 114 women who did not disclose their HIV status, 70% (80) of them reported preferring to disclose their HIV status to their spouses. Thirty four women who reported preferring not sharing their HIV status with anyone, of these 35% (12) of them were HIV positive and 65% (22) were HIV negative.
Focus group discussion findings
Twenty one women, eleven pregnant and ten postnatal participated in the focus group discussions. All of them had been tested for HIV in the PMTCT programme. The median parity of the participants was one child and the mean age was 27years. All participants were in agreement that the incorporation of PMTCT in ANC has reduced stigma and there is no segregation of those found positive, however the approach resulted in the programme being gender biased, with minimal spousal or partner involvement. The participants reported that the programme's emphasis is on the unborn baby's benefits and women are left with no choice. Pregnant participants said "If you are pregnant the health workers tell you, you cannot get medical treatment unless you get tested for the child's protection". One postnatal woman said, ""When I was instructed by health workers to bring my spouse for testing, my husband asked me, 'Am I pregnant too, why should I come along?' Another one said, "The biggest challenge we have as women is that it is difficult for us to initiate the discussion on HIV testing. Men tend to become violent and think we suspect them of being promiscuous. This makes communication on this subject very challenging." One prime-up antenatal participant said, "My husband refused to get tested to whom do you expect me disclose my status. He will divorce me." Stigma on HIV issues is still high within the community. The community is still not accepting some PMTCT interventions such as exclusive breastfeeding. HIV negative women felt vulnerable because once tested negative health workers seem not to do much for them, they are left with not enough support and information yet there is still a chance of infection and transmission of the virus to the unborn baby. A significant proportion of the participants (8/11 pregnant women and 7/10 postpartum mothers) reported having not been referred for any form of support after being tested. All participants reported having been encouraged to disclose their status by the health staff. However they doubted if there was strict confidentiality of their results.
Discussion
Nondisclosure of HIV status was higher among HIV positive respondents (45%) compared to those negative (32%) among PMTCT attendees in Makonde district. The rate of nondisclosure among HIV positive respondents in our study was similar to the rate noted in Kenya where 31% of women in VCT and PMTCT programs failed to disclose their HIV positive status [33] . In a PMTCT program in Uganda, it was noted that a substantial proportion (75%) of HIV positive women in the PMTCT program did not disclose their result to their partners [35] . This is in contrast to findings in south west Ethiopia and northern Nigeria where disclosure was 94.5% and 89% respectively [36] [37] [38] HIV status disclosure for positive people though beneficial has psychosocial implications attached which often deter positive people from disclosing [4, 39, 40] .
Regardless of HIV status, disclosure is of importance in PMTCT programmes as it allows an individual to get spousal or family support for preventive actions they may decide to undertake. Among negative women disclosure may motivate the sexual partner to seek testing and among positive women it enables couples to make informed reproductive health choices [19] . A cohort study in Abidjan Côte d´Ivoire, nearly all negative (97%), but less than half (46%) positive women disclosed their HIV status at the end of follow up, where psychosocial support was offered to women. The cohort was conducted in research PMTCT programme hence the higher disclosure rates [41] . Failure to disclose by negative women and the low male participation in our study, may hinder efforts by the programme to emphasize the understanding of discordant couples and need to encourage partner testing as it is possible that even though the woman is negative, the partner could be infected and therefore transmission can still occur to the unborn child [32] .
Behavioural beliefs that disclosure may cause divorce or physical abuse by spouse were risk factors for nondisclosure, having a normative belief that a spouse or partner expects them to disclose and subjective norm that most important people approve of the women to disclose their status were significantly protective. The results support the finding observed in Tanzania where it was noted that there was need to consider the social context of HIV status disclosure, as social environment shapes the process of status disclosure [42] . The beliefs that disclosure may result in divorce or physical abuse identified in our study might form useful targets for interventions to improve disclosure of HIV status. Similar findings were obtained in Ethiopia where women did not disclose because they were concerned about divorce/separation, physical attacks and acts of murder as a result of disclosure [43] and in South Africa [44] [45] [46] . Interventions may also be directed towards strengthening the normative beliefs and the subjective norms, in which women felt disclosure as acceptable in the family environment and hence the likelihood to disclose.
Group counselling was done during HIV pre-test counselling in Makonde. The current severe understaffing in health facilities has seen group talks and pre-test counselling being adopted to circumvent the shortage and to reduce the counselling burden on health workers [46] . Considering that slightly above half (51%) of participants had their first HIV test in the PMTCT programme, group counselling might hinder individuals from verifying personal concerns during sessions as there is no confidentiality in these sessions hence the likelihood of not disclosing among those who had group counselling. Health facilities have been noted to be the first source of information for HIV issues for slightly above half (52%) of PMTCT women attending health facilities, the use of group counselling may hinder the effort to offer the information effectively [47] . Group counselling was noted not to pay attention to individual problems and circumstances or maintain confidentiality. Key to disclosure of HIV status by women is prior communication with partners or spouses on the subject of testing. Studies have shown that disclosure is higher where there was prior discussion [43] .
Having known one's status for less than 3 months was an independent significant predictor for non disclosure. Women who had a short duration of knowing their HIV status were more likely not to disclose their HIV status. In a Kenyan study, women with long duration of knowing their HIV status were more likely to disclose their HIV status. In Northern Nigeria, 45.6% of HIV positive women took more than a year to disclose their status [37] . Long duration enables women to adjust to their result especially if the result is positive [33] . This contrasts with findings in Abidjan where two thirds were reported to have disclosed before delivery as they were influenced by feeding options that they intended to use [41] .
In logistic regression having stratified our data by HIV status, independent determinants for non disclosure for positive women were, perceiving disclosure as likely to cause divorce, living with an extended family and spousal approval. In Kenya, divorce was noted to be a barrier to disclosure of HIV status mainly due to economical reasons and social implications. Considering that 90% (103) of those who did not disclose in Makonde were not employed, HIV positive women probably were more likely not to disclose due to the fear of economic losses associated with divorcing [33] . Rates of disclosure may be associated with expectations of social support [39] .
Women living with extended families were two times more likely not to disclose their HIV status. Conjugal confidentiality was found to be an important determinant of HIV status disclosure regardless of the HIV status [41] . Extended families by virtue of set up of sharing a house with other relations may pose challenges in communication between partners as the living conditions may not be suitable for conjugal confidentiality. Disclosure can be selective, where participants disclose to some relationship members and not to others [39] . Disclosure reported in this study was to partner/spouse, siblings, friends and parents.
Limitations
The study was based on interview information, with the outcome variable of nondisclosure being assessed based on self reporting by study participants, this may likely to have resulted in recall bias particularly for postnatal women. Over estimation or underestimation of the prevalence of nondisclosure cannot be ruled out as information obtained could not be verified if the women had actually disclosed. The findings could also have been biased as participants might have reported what they felt the health worker conducting the interview expected. Results of the qualitative analysis might have been affected by skills of the researchers which may not have been equally good, the inherent fact that rigor of analysis is difficult to maintain and that data may not be generalized to the general population as it was only from a few individuals.
Conclusion
Independent factors for non-disclosure among HIV negative participants were mainly social and health service related factors. Addressing the social and health service factors may significantly impact on disclosure in this group. Among the HIV positive participants, independent determinants were mainly social factors and therefore to improve disclosure, interventions should focus on the social aspects. Addressing normative and behavioural beliefs is equally important in both HIV positive and negative people. Referral of individuals to psychosocial support groups by health workers and participation in groups activities remains important for disclosure of HIV status.
We recommend that counselling for PMTCT focus on dealing with social factors and normative and behavioural beliefs that impact on disclosure. Management should address health system factors that result in non-disclosure of HIV status. Improvement in referral of PMTCT attendees for psychosocial support through strengthening of the communication between the PMTCT program and locally available psychosocial support groups and where they are not available facilitate the formation of support groups is recommended. Mechanisms to ensure individual pre-test counselling to PMTCT attendees should be devised as this may identify patients having social challenges and enable assistance to be offered accordingly. Regular health education on the importance of partner participation in the PMTCT program must be given to improve male participation in the PMTCT programme. Program counsellors should discuss the importance of disclosure often and directly during counselling sessions.
A follow up study on the determinants of male partner participation was conducted based on our findings. A PMTCT support group was formed for Chinhoyi Provincial Hospital PMTCT programme.
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